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EC:hopanes ratio 1
The EC:hopanes ratio was calculated considering the sum of the four most abundant 2 measured hopanes (17a(H),21b(H)-norhopane, 17a(H),21b(H)-hopane, 22S,17a(H),21b(H)-3 homohopane, and 22R,17a(H),21b(H)-homohopane (hopanes sum )). These four hopanes were 4 also the most abundant in the TEOA profiles used in this study to determine the TEOA 5 concentration (He et al., 2006; He et al., 2008; El Haddad et al., 2009; and Fraser et al., 1998) . 6
The EC:hopanes sum ratio was derived from a multi-parametric fit of EC according to Eq. (S1) 7
EC = a•BBOC + b•hopanes
(S1) 8 where a represents EC:BBOC and b represents the EC:hopanes sum ratio. a was constrained to 0.39 which is the average EC:BBOC ratio determined from the markers source apportionment. Figure S2 . Offline-AMS source apportionment: water-soluble organic aerosol mass spectra of 2 the resolved PMF factors for the 3-, 4-, and 5-factor solutions. The BBOA factor is resolved 3 in the 4-factor solution. Another OOA factor is resolved in the 6-factor solution but could not 4 be associated to a specific aerosol source/process. 5 6 7 Figure S3 . Offline-AMS source apportionment: water-soluble organic aerosol time series of 8 the resolved PMF factors for the 3-, 4-, and 5-factor solutions. The BBOA factor is resolved 9 in the 4-and 5-factor solution. Figure S4 . Offline-AMS PMF. Q/Q exp represents the ratio between the sum of the squares of 2 the residuals scaled by the uncertainty (Eq. 2) and Q exp , which is and the remaining degrees of 3 freedom of the model solution (Q exp ) calculated as iˑj-(j+i)p (Canonaco et al., 2013) . Here, 4 abs((Q/Q exp )) denotes the absolute difference of Q/Q exp between different solution orders. A 5 strong decrease of the Q/Q exp , passing from lower to higher order solutions indicates a better 6 explanation of the variability by the model. In this study, a large Q/Q exp decrease was 7 observed for Vilnius during summer when passing from 2 to 3 factors, with the separation of 8 the LOA factor. The 4-factor solution enabled resolving BBOA, with a decrease of Q/Q exp 9 observed mostly for Vilnius during winter, where the BBOA concentrations were high. 10
Increasing the number of factors provided further small contributions to the explained 11 variability, resulting in a separation of other OOA factors, which couldn't be associated to 12 aerosol sources or processes. Figure S9 . Marker-PMF sensitivity analysis of the applied constraints. Constraints assuming 2 variables to be equal 0 were loosened allowing each of these variables to vary within a certain 3 range of its average relative contribution to measured PM 1 . 0% denotes the fully constrained 4 solution, corresponding to the average bootstrap marker-PMF source apportionment. as also inferred by the comparison with the marker-source apportionment (section 4.4.2). The 8 repeatability of NH 4 + IC measurements was 10%, while according to our error estimate 9 (Section 3.1.3), the average relative uncertainty on the B-OOA factor for Rūgšteliškis was 10 12%. Considering these two error sources and assuming an initial perfect correlation between 11 NH 4 + and B-OOA, we estimated that the unexplained variability of the correlation due to our 12 
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Algebraic expressions for the pre-factors a, b, and c are given in Eq. (S11), (S12) and (S13). 15
These coefficients were estimated as equal to 0.51, 1.50, and -0.10, respectively. 16 Figure S16 . CO + parameterization residuals: 1, 2, and 3-parameters fit. 4
We recalculated the OM:OC ratio for the water soluble collected spectra according to the new 5 parametrization reported by Canagaratna et al. (2015) . Consistently with what reported in 6 Canagaratna et al. (2015) , the newly calculated OM:OC ratio was on average 9% higher than 7 the OM:OC ratio calculated according to the Aiken method (Aiken et al., 2008) . More 8 specifically, the OM:OC ratio was on average 9% higher during summer, and 10% during 9 winter. The two methods reported well correlating OM:OC values (R = 0.98 over the whole 10 monitoring period, R = 0.99 during winter, R = 0.97 during summer). In our study, the 11 OM:OC ratios of our water soluble mass spectra were mostly used to determine the total 12 WSOM concentrations. Considering the high correlations between the Aiken and Canagaratna 13 OM:OC ratios, we can exclude large effects due to the different parameterizations on the 14 WSOM variability and therefore on the source apportionment. Moreover, the recovery 15 estimates are independent of the choice of Aiken or Canagaratna's OM:OC parameterizations. 16
Indeed the recovery fitting equation (Eq. 6) explicitly contains the PMF factors' OM:OC 17 ratios. However, the water-soluble PMF factor concentrations in Eq. 6 implicitly depend on 18 the bulk OM:OC ratio used to determine the bulk WSOM concentration (WSOM i = 19 -reveals a non-linear relation due to the lower IC detection limits. This is most likely 12 related to the low transmission efficiency of the AMS lens for small particles, particularly 13 predominant for diluted filter extracts. 14 Nevertheless, considering internally mixed nebulized particles, the composition of the 15 particles is not supposed to change with the solution concentration, as also confirmed by 16 dilution tests conducted on our filter extracts (Fig. S17) . R R R R R R R RR R R P P P P P P P P P P P P P P P P P P P P P P P P P P PPP P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P R R R R R R R R R R R R P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P R R R R R R R R R R R P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P R R R R R R R R R P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P 
